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Project Description

This 1 and 2 story project is to provide prxmtwely
9,500 gross square feet of office space for onea of two

(o~a) Chrestn oth:ol

(b) Radord AAP, Virginia

Soil conftbon are unknown at both ohtm.

The fok*4 Project criteri has bee esablished:

1. The V8 x V space on the *at W#* shll beookxmnfree foropnofflice *oftln.

2. Th1b ! v 7Z letimami second- floorues sil provide 24 square bays.

l.Thr "IT e! ',:0 b% a z= n grade with the tops of perimete continuus wall footln,% set at Z-
belom grade. Column footng wil be isolated upre ad footings

4. The seond flmoor ccupac I"e loads looaed on the plan are:
Offices:50 psi

Flo Storage: 150 Pat
Cafior, ldar.Sl& Lobby: 100 pot

5. Strudturailkwitui sche mesto bedesigned mid compared shldbeassfollows:

Scheme A. AN steel, non-copsie
latera load resistanc w rigid bues,

Schemew 8: AN steel, composte,
latera load resistance - X braced frunies.

Schmew C: Monolithi conret for two stogy portion, stee for lWer roof portion,
latera load resistance - shear walls.



Project Description

8. "e typhel eerr envelop, consists of 5' Unestone panoes, 1 fgid inrulation, 3-5V metel ds, aid
.5W drywal.

7. VWndow and door oponings am uniformly distrbuted to all elevatons.

8. Load Assumptions:
Imlportace Exosr

Ca" cgory
Snow: I C
VWnd: I C

Selemic: IV

9. Materiel Assumptions:
Concrete: 4,000 psi, NLWr

Steel Reirdorcing: Grade 60
Steel: A36

10. FIre resistace rating shell be achieved by a wet splinider system.
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QIJ
-Use Criteria

Menu

P"*ct Project Data
SProject Name: Office Building - Scheme A
Ciy/Installation: Radford AAP
Country-. USA
State: VA
County. Pulki Selc Radord
Design Load: TM 5409-1 1991 From List
Building Code: B3OCA FromList
Seismic Code. TM 5-809-10 199g1

Elevation Above Sea Level: 3300 ft
No. Of Stories: 2
Floor Area: 9504 sq ft
Occupancy. Use Group B
Type Const 3A
Seismic Lateral Low Resistance

N-S System: Blank
E-W System: Blank

Regional Review Regional Data
- I Wind

Basic WInd Speed: 70.0 mph
Coastal: No
Ma)dmum Wind Speed: 58.0 mph
Wind Dhreclok: SE

Snow
Ground Snow Load: 25.0 psf
Maximum Snow Depth: 15.0 in
Snow Density: 17.3 plf

Rain
Average Annual Rainfall: 44.0 in
Maidmum Rainfall: 4.0 in

Temperature
Maimum temperature: 92 F
Minimum Temperature: -24 OF

Seismic Zone: 2A: 0.150
Frost Depth: 22 in

I1



sit Wind Siopefc

Exposure: C
Importnc: 1: 1.00

Snow

Exposure: C: 1.00
Importance: 1: 1.00
Rod Slippey. No
Thermal Factor 1.0

Seismic
Importance: IV: 1.00
Soil Factor S3: 1.5

Soil
Blank

llin...rlntPrint Data
Basic Design Criteria

0 All Other
• Print To File

SExecute Notepad

LSons oil Output

Page Setup

Left Margin: 0.5 in
Right Margin: 0.0 In

Print File

Exit N pad

12d
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Criteria

Basic Design Criteria

Project Data
Project Name : Office Building - Scheme A

City/Installation Radford AAP
Country USA
State 2 VA
County Pulaski

Design Load TM 5-609-1 1991
Building code B SOCA
Seismic Code a TN 5-609-10 1991

Elevation above eae level a 3300 ft.
No. of Stories 2
Floor Area a 9504 sqft.
Occupancy : Use Group B
Type of Construction 3A
Seismic Lateral Load Resistance

N-S System
N-S Rw : 0

E-W System
E-W Rw 0

Regional Data
Wind

Basic Mind Speed 70.0 mph
Coastal No
Maximum Wind Speed a 58.0 mph
Wind Direction a S5

Snow

Gra,'w 0-.v tead a 25.0 pef
Maximum Snow iepth 1 15.0 in.
Snow Density t 17.3 pLf

Rain
v.o.agw ..... a. Rainfall 44.0 in.

Maximum Rainfall a 4.0 in.

Temperature
Maximum Temperature a 92.0 dog F
Minimum Temperature t -24.0 dog F

Seismic Zone t 2A 3 0.150
Frost Depth a 22 in.

Site Specific Data

Wind

Exposure C
Importance i 1 1.00

Snow
Exposure a C t 1.00

Importance I a 1.00
Roof Slippery a No
Thermal Factor a 1.0

Seismic
Importance : IV 1 1.00
Soil Factor : 53 1.5

Notes

Importance Factor for Snow and Wind:
I All buildings and structures except those listed below.
I1 Buildings and structures where primary occupancy is one in which

more than 300 people congregate in one area.
III Buildings and structures designated as essential facilities,

including, but not limited to:
Hospital and other medical facilities having surgery or emergency

treatment areas.
Fire or rescue and police stations.
Primary communication facilities and disaster operation centers.

Power stations and other utilities required in an emergency.
Structures having critical national defense capabilities.

13



IV Buildings and structures that represent a low hatard to human life
in the event of failure, such an agricultural buildings, certain

temporary facilities, and minor storage facilities.

Wind Exposure Categoryt
Exposure C3

open terrain with scattered obstructions having heights

generally less than 30 ft.

Snow Exposure Categorys

Exposure C:
Locations in which snow removal by wind cannot be relied on to reduce
roof loads because of terrain, higher structures, or several tress

nearby.
* The conditions discussed should be representative of those that are

likely to exist during the life of the structure. Roofs that contain
several large pieces of mechanical equipment or other obstructions do

not qualify for siting category A.
Snow Thermal Factor:

Heated Structure.
* Theme conditions should be representative of those that are likely
to exist during the life of the structure.

Importance Factor for Seismict

I. Easential Facilities
Hospitals and other medical facilities having surgury end emerqe.: j

treatment areas.

Fire and police stations.
Tanks or other structures containing, housing or support aaS water
or other fire-suppression materials or equipment required for the
protection of essential or hazardous facilities, or spe.-ial
occupancy structures.
Emergency vehicle shelters and garages.
Structures and equipment in emergency preparedness enters.

Stand-by power generating equi6. =rt for essential facilities.

Structures aend equip• mt In uw•am-.nation •eberv *r•d other
facilities required for emergency response.

1I. Eazardous Facilities
Structures housing, supporting or containing sufficient quantities

of toxic or explosive substances to be dangerous to the safety of
the general public if released.

111. Special Occupancy Structure
Covered structures whose primary occupancy is public assembly -
capacity more than 300 parsons.
Buildings for schools (through secondary) or day-care centers -
capacity more than 250 students.
Buildings for colleges or adult education schools - capacity more

than 500 students.
medical facilities with 50 or more resident incapacitated patients,
but not included above.

Jails and detention facilities.
All structures with occupancy more than 5000 parsons.
Structures and equipment in power generating stations and other

public utility facilities not included above, and required for
IV. Standard Occupancy structure

All Structures having occupancies or functions not listed above.
Seismic Soil rector:

833 A soil profile 70 feet or more in depth and containing more than
20 feet of soft to modium stiff clay but not more than 40 feet of
soft clay.

The site factor shall be established from properly substantiated
geotechnical data. In locations where the soil properties are not

known in sufficient detail to determine the sail profile type, soil
profile 53 shall be used. Soil profile 84 need not be assumed unless

the Building Official determines that soil profile 84 may be present
at the site, or in the event that soil profile 84 is established by

qeotechnical data.

14
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Modefling Philosophy

A. Simplify the geometric model

For buildngs with reped"lv wings only one wng need to be modeed~

lnignificent pa Noo-s such nchimneys, dorrnemi, and emil projecdons. shoul not be mrodeled.

Extra wings or3 not necessary Simplified model

B. Make sure planes are in contact

A gap between adjokftn shapee wil melke 9he suftace extefio.

Use1 the Stec* optio to acc1rately place a8o6"n shape.

C. Do not intersect shapes

When modeing perapet wells mel suet"#e cornes do not himtret

Incoreet Carrect

D. Verify the model

Use fte Tape Measur commelnd, zoom in on a plan. elevation and 3-D views to verify fthemdl

17
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Draw Model

Draw BuildingDraw Gable nokN-&EW
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Snow Loads
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Snow Loads

Snow Unbalanced (pot)
Snow Bolonced (psf) 25.0 25.0

Snow Drift (psf) 40.4 33.2

Snow Sliding (psf)

Snow Combined (ptf) 25.0 65.4 25 582

Snow Unbalanced (P,-*

Snow Balanced (psi) _ _.0

Snow Drift (psf) 49.0 4g.0

Snow Sliding (psf)

74.0 74.0
Snow Combined (psf) 25.0

25



Snow Loads

Project Office Building - Scheme A
Location Radford AAP
Design Load : TH 5-009-1 1991

Time Sat Jan 25, 1992 5:40 PH

**ttttt Flat/Lean-To Roof Snow Load Design t *tt t*e

Flat Roof Snow Load (Pf)
Pf - 0.7*C*eCt!*'Pg

Snow Exposure Category: C

Co - 1.0

Heated Structure.

Ct - 1.0

Importance Categoryt I

I - 1.0

Pg - 25.0 pat

Pf - 17.50 pof

Roof Slopes 0.00 in 12

Theta - 0 dog
Check mlnim-u Pf where theta <- 15 deg
When Pg > 20.0 paf, min Pf - 20*1

Min Pf - 20.00 pat
Since theta < ±12 in/ft, 5 kqf rain-on-snow surcharge applies.
------------------------------

I Pf - 25.0." paf i

-----------------+

Sloped Roof Snew Load (Ps$

Pa - CS*Pf
Roof Slippery. ?!o

Ca - 1.00
----------------------------- +

I P- - '1 00 pat

+---------------------------- 4

******o*******,******** Drift Snow Load Design * 't e

Pq - 25.0 paf
Snow Density - 17.25 pef

ia - 20.00 pof (rain-on-anow surcharge not included)
hb - Ps/density

hb - 1.16 ft

Projection Height - 4.00 ft

hc - heLqht-hb
he - 2.64 ft

hc/hb - 2.45 >- 0.20 Therefore consider drift load.

Importance Category: I

I - 1.0
Snow Exposure Cateqory, C

Ce - 1.0
Separation - 0.00 ft

lu - 35.17 ft
hd - 0.43*lu^1/3*(Pg+10)^1/4-1.5
hd - 1.93 ft

Width of drift: I - minimum of 4*hd or 4*hc >- 10 ft
w - 4*hd - 7.71 ft

w - 4*hc - 11.36 ft
----------------------------- 4

I W - 10.00 ft I
----------------------------- +

hd - hd*(20-9)/20 - 1.93 ft

hd <- hc
Pd - hd*density
----------------------------- +

I Pd - 33.23 psf I
---------------..--------

26



Snow Loads

ti**oeeteteeeeeeeQ~t~eoe Drilft Snow Load Design ****e O******e*****

Pg - 25.0 pat
Snow Denaity - 17.25 pcf
Ps - 20.00 poi (rain-on-snow surcharge not included?
hb - Pe/density
hb - 1.16 ft
Projection Height - 4.00 ft
ho - heiqht-hb
he a 2.04 ft
hc/hb - 2.45 >- 0.20 Therefore conaider dzrft load.
Importance Categoryt I
I - 1.0
Snow Exposure Category: C
Ce - 1.0
Separation - 0.00 ft

lu - 72.00 ft
hd - 0.43*lu^1/3*(Pg+10)^1/4-1.5

hd - 2.65 ft
Width of drift: N - mini.mum of 4*hd or 4*hc >- 10 ft
w - 4*hd - 11.40 ft
w - 4"hc - 11.36 ft

----------------------------- 4

I W - 11.36 ft I
----------------------------- 4

hd - hd*(20-m)/20 - 2.65 ft
hd > he, therefore hd - he - 2.64 ft
Pd - hd*dencity
----------------------------- +

I Pd - 49.00 pci I
----------------------------- +

****************** OEJ~Drift Snow Load Design *********.*******..*.

Pg - 25.0 pci
Snow Density - 17.25 pci
Ps - 20.00 poi (rain-on-anow surcharge not included)
hb - Pe/density

hb - 1.16 ft
Projection Height w 14.00 ft
ha - heLqht-hb

he - 12.64 ft
hc/hb - 11.08 >- 0.20 Therefore consider drift load.
Importance Categoryt I
I - 1.0
Snow Ezposure Catogoryt C
CO - 1.0
Separation - 0.00 ft
lu - 49.67 ft
hd - 0.43"1u'1/3" Pg+100)1/4-1.5
hd - 2.34 ft
Width of drift: N - minimum of 4*hd or 4*hc >- 10 ft
w - 4*hd - 9.38 ft
w - 4*hc - 51.36 ft

+-----------------------------+

I w - 10.00 ft I
+-----------------------------+

hd - hd*(20-c)/20 - 2.34 ft
hd <- hc
Pd - hd*denaLty
+-----------------------------+

I Pd - 40.44 paf I
--------------

27



28



Wind ASsumptions

P.,,.ftoi For BI h/ OoDufaub Height ROW. 0.75
Plan RgOW. 0.75

Amme fraonpn uman c~di

h2
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Main Wind Force Resisting I Ladsr

LED
Use Loads And

Design T"o P.1st.

View Outipu fiirrirrerrij 1

Printter

Wind
All Odw

SPrint To File

View Perspectve (3D)Nolitbepat

VI
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Main Wind Force Resisting Loads

Ip=0

ocpi Positve
GCpi Negative

8 & L Assumpkions
none

d3id
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Main Wird Fome PReftft Lo"

W4~ Load: GCpimO (pit) 1.

12.1

11.1 9.26 9.2

11.1

6.6

10.1

Wimd Looa: GC•pO (pSIt) "T 1TT T T T T T T T T T T T T
12.12 . --1.

11.1 ._ 4.010.1 4.0

kw• Loft: G,•-0 (pef)
.• '" IN "T '1 -T T 17 T T T- T T T T TT TT _.

S4 .
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"Mhn Wind Fome Resntna Loads

Project , Office DuLldinq - Scheme A
Location , Radford AAR
DeLqin Load a I1 5-009-1 1991
TUme i Tue1 rob 18, 1992 4116 PM

***eeeaelteote..*....e*.*le*. MWind Load - 1 t

Velocity Importance Exposure Width Leonth Roof Type
Factor Perpend. Parallel

to Wind to Wind
(mph) (ftl Ift)

70.0 1.00 C 36.0 73.7

Distance to ocean line >- 100 mL. h/d - 0.39 <- S

*eaeaeaeeeeea..eeeee..e ?tMlan FramLing Prol-esJeu ea**C***..*....*.C***

Parallel to Ridge or Length

Location a ort h h Kz qz Cp External Pressure P (pat)

(ft) (pef,• GCpi-0 -0.25 0.25

Windward Wall

parapet 18.0 1.32 0.4 10.5 0.80 11.1
level 1 14.0 1.32 0.60 10.3 0.60 10.6 13.1 8.1
level 1 0.0 1.32 0.00 10.0 0.80 10.6 13.1 6.1

Leeward Wall 14.0 1.32 0.60 10.0 -0.30 -4.0 -1.5 -6.5
Side Mall 14.0 1.32 0.80 10.0 -0.70 -9.. -6.7 -11.7
Roof 14.0 1.32 0.80 1(..0 -0.70 -9 2 -6.7 -11.7
Internal 14.0 0.80 10.0 0.! 1.S ,

**ao/t/)/be/etea~e...e.t..e. .e~ Wind Load - 2 •

Velocity Importance Exposure Width enytn koof IV,"
ractor Perpend. Parallel

to Mind to Wind
(sphl (ft) (ft)

70.0 1.00 C 73.7 49.7

Distance to ocean Line >- 100 mL. h/d - 0.56 <- S

*e*eee*ee**ee~e..•*e main raming Pressures a**O******O*C.*C******

Parallel to RLdqe or Length

Location z or h Ch Ks qs Cp External Pressure P (paf)

(ft) (paf) GCpi-0 -0.25 0.25

Windward Wall

level 3 28.0 1.26 0.96 12.0 0.80 12.1 15.1 9.1
level 2 - 3 21.0 1.26 0.66 11.0 0.80 11.1 14.1 6.1
level 1 - 2 7.0 1.26 0.60 10.0 0.60 10.1 13.1 7.1
level 1 0.0 1.26 0.00 10.0 0.60 10.1 13.1 7.1

Leeward Wall 26.0 1.26 0.96 12.0 -0.50 -7.6 -4.6 -10.6
Side Wall 26.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6
Roof 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6
Internal 28.0 0.96 12.0 0.0 -3.0 3.0
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M~n VWW~ Forc RuMIgMn Lo#ads

*.*...a*..a*****...**..***e** •Wind Load - 3 ***********t*******O****tt.

velocity Importance Exposure width Length Roof Type

Factor rp*nd. Parallel
to Wind to Wind

(Mph) (ft) (ft)

70.0 1.00 C 49.7 73.7

Distance to ocean line >- 100 mi. h/d - 0.56 <- 5

* * **tQt o m Main Framing Pressures t

Parallel to Ridge or Length

Location a or h Gh Ka qx Cp EZternal Pressure F (pef)

(ft) (pef) oCpiaO -0.25 0.25

Windward wall
level 3 20.0 1.26 0.96 12.0 0.60 12.1 15.1 9.1

level 2 - 3 21.0 1.24 0.68 11.0 0.60 11.1 14.1 6.1

level 1 - 2 7.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1

2qvel 1 0.0 1.26 0.60 10.0 0.80 10.1 13.1 7.1

LOeeWTd Wall 28.0 1.26 0.96 12.0 -0.40 -6.0 -3.0 -9.0

side Wa!.- 26.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6

Roof 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6

Internal 26.0 0.96 12.0 0.0 -3.0 3.0

e *t*e *e Wind Load - 4 *.****************Wind*Load*-

Veloci.:" Twrtance Exposure Width Length Roof Type

Factor oerpend. Parallel

to Wind to Wind

(mph) (ft) (ft)

-------------------------------------------------- ------------------

70.0 1.00 C 73.7 36.0

Distance to ocean line - 100 mi. h/d - 0.39 <- 5

SMain Framing Pressures

Parallel to Ridg or Length
---------------------------------------------------------------------

Location • or h Ch Ks qz Cp External Pressure P (psf)

(ft) (psi) GCpi-O -0.25 0.25

---------------------------------------------------------------------
Windward Wall

parapet 16.0 1.32 0.84 10.5 0.60 11.1

level 1 14.0 1.32 0.80 10.0 0.60 10.6 13.1 6.1

level 1 0.0 1.32 0.80 10.0 0.60 10.6 13.1 6.1

Leeward Wall 14.0 1.32 0.80 10.0 -0.50 -6.6 -4.1 -9.1

side Wall 14.0 1.32 0.60 10.0 -0.70 -9.2 -6.7 -11.7

Roof 14.0 1.32 0.60 10.0 -0.70 -9.2 -6.7 -11.7

Internal 14.0 0.60 10.0 0.0 -2.5 2.5

*************** * Wind Load - S *5 * *********

Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel

to Wind to Wind
(mph) ( ft ) ( ft )

70.0 1.00 C 73.7 49.7

Distance to ocean line >- 100 mi. h/d - 0.56 <- S
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Main Wind Force Resno Loads

****O*************O** tO** Main Framin' Pressures *****.**a*e* ****ee

Parellel to Ridge or Length

Location z or h Gh Kz qz Cp External Preasure P (pef)

(ft) (paf) GCpi-0 -0.25 0.25

windward Mail
level 2 28.0 1.26 0.96 12.0 0.90 12.1 15.1 9.1

level 1 - 2 14.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1

level 1 0.0 1.26 0.80 10.0 0.80 10.1 13.1 7.1

Leeward Wall 28.0 1.26 0.*96 12.0 -0.50 -7.6 -4.6 -10.6

Side Wall 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6

Roof 28.0 1.26 0.96 12.0 -0.70 -10.6 -7.6 -13.6

Internal 28.0 0.96 12.0 0.0 -3.0 3.0

Notes for main framing:
Positi•e preasures act toward surfaces.

Preasure or auction - P - q*Gh*Cp-qh*(GCpi)

qt qz for windward wall evaluated at height z.

qh for leeward wall, side walls, and roof evaluated at

moan roof height.
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Wind Components & Cladding Loads

Use Loads And I
Design Tool Palo

View Per.pec•ve (13D)

Calmulate Wind Review Quleian
Loads % Opening Coess: -0.25 & +0.25

4 Components & Cladding

Calculate

Tributary Area'.. F2 Key For
Horizontal Vertical • Keyboard Input

Base Point 0) 50T
Point 2: 40' 14100
Length: 4 14"

Wind Components & Cladding -__

0 Add Opposte Side Of Roof
Name: Limestone Panel

Co 'ponent Tibutary Width
Yes. Use Code Provision

Cancel Defining > Mouse: Double Click
Tributary Areas Right Mouse Key

View output Jie~ec]o
Print ScreenI (4 Printer Igamhld)
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Wind Components & Cladding Loads

Vie Calculations Print Data

0 AIl Other
[]Print To File

&*Excute NOtelpad

Page Setupj
Left Margin: 0.5 in
Right Margin: 0.0 in

Print Fl

Exit Notepad

-- View Porspecive (30) Solid ObjG,,, -

Sho Loads
Components & Cladding :.....-......

Zone Areas
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Wind Componerts & Cllddign LoadIs

Wind Load: Componens & Cladding (pot)

17.5

Wind Load: Components d Cladding (pse)

21.8

33
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Wind Components & Cladding Loads

Project Office Building - Scheme A
Location : Radford AAP

Design Load : TM 5-609-1 1991
Time Sat Jan 25, 1992 5:49 PM

*****t**t*t*e**t******e***e*t** * Wind Load ******t**t**tt***.t* *t***

Velocity Importance Exposure Width Length Roof Type
Factor Perpend. Parallel

to Wind to Wind
(mph) (ft) (ft)

----- ------------------------------------------------------------------
70.0 1.00 C 49.7 73.7

Distance to ocean line >_ 100 ml. h/d - 0.56 <- 5

Height Kh qh GCpi
(ft) (pef)

------ ----------------------------------
29.0 0.96 12.0 -0.25 0.25

Height <- 60 ft

*******t******,**•* Component/Claddtnq Pressures (p.f) ******************.

...........--...------------.........------------------------------

Windward Leeward
Tributary Zone 4 Zone .5 Zc"&* 4 Zone 5
Area (if) middles corwers ', ddles corners

GCP P GCr P GCF P ..p r
----------------------.....----- .........---............

Internal -3.0 -3.0 3.0 3.0
Limestone Panel 4.;7 ft x 14.10 r. *

65.3 1.21 17.5 1.21 .7.: 1 i b 7 -.. 57 -21.8
a - 5.0 ft

Notes for components and cladding:
P - qh(GCp)-qh(GCpi)
Internal pressures have been included in above values.

"For roof overhangs: algebraically add this pressure
to the above values. P - qh(GCp) - 0.Sqh

To comply with TM 5-809-1, wall external pressures
have not been reduced 10% per ASCE figure 3, note 3.

For a rectangular tributary area, the width of the area
need not be less than one-third the length of the area.
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Dead & Live Loads

Use Loads And |

Design Tool Palate

Add
Office: Offices 50 psf

Add

Office: Corridor (Main)
100 psf

Office: Files & Storage

sDouble Click On I
Storage Load To .... Fi .& Storae I

1S0 psi

StpUsing

Dea Lod lo Da od Use Floor (DL)

Inu

Iut.-.. Select Type

Name: Second Floor •,, ,
Type PSI

Partition: 51-100 plf 6.0 ............. y ..................

Finish: Carpet & Pad 1.0 Scroll To Find
Deck: MTL DK 2.0/NLWT 2.5 42.0 Load Type & PSF
Structure: Steel Beams 00 _ __ __I
Mechanical: Mech A/C Ducts 3.0

Electrical: Elect/Lighting 1.0 V

Fire Protection: Sprinklers Wet 2.0 Double aick
Ceiling: Susp Ch nl/T'ile 2.0 On Load Type
Total: 57.0
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Dead & Uve Loads

Dead Loads Floor Dead Loads Save

Stop Using

Floor (DL)

Roof Dead Loads UsRof(LInu

Name: Lower Roof
Type psf

Roofing: Singl,. .9, 1.5
Deck: MTL DK 1i.5/NLV" 2.5 36.0

Structure: Steel Bar Jst 24'@4' 1.8
Mechanical: Mech A/C Ducts 3.0
Electrical: Electilighting ; 0
Fire Protection: Sprinklers Wet 2,7"
Insulation: Rigid Rod Ins 3" 2.4
Ceiling:..
T:.aI: 47.7

Input

Name: Upper Roof

Roofing: Single Ply 1.5
Deck: Steel 1-1/2 20ga 2.5
Structure: Steel Beams 0.0
Mechanical: Mech A/C Ducts 3.0
Electrical: Electtiighting 1.0
Fire Protection: Sprinklers Wet 2.0
Insulation: Rigid Roof Ins 3" 2.4
Ceiling: Susp Ch nl/Tile 2.0
Total: 14.4

L Next To View
Lower Roof Load

Stop Using
Roof (DL)
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DeadD&eUve Loads

Input

Name: Exterior Wall
Type psf

Finish: Limestone 5" 68.8
Sheathing:
Structure: Stl Stud 16ga 4"@16 1.1
Insulation: Exp Polyst Rigid 1" 0.2
Finish: Gypboard 5/8" 3.1
Total: 73.2

Naavd. Parapet
Type

Finish: Um.estone 5" --- 8 :.
Sh eathing•
Structure:
Insulation:
Finish:
Total: 66.8

4 Next1 To View1Exlerior Wall Load

Stop Using

S Wall (DL)

PrintPrint Data

- 0 Loadso All Other
0 Print To File

0Execute Notepad
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Dead & Uve Loads

Pit ScrollOtu

Page Setup

Left Margin: 0.5 in
Right Margin: 0.0 In

Exit Noiepad
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Dead & Uve Loads

Load"

Floor Dead Loads

Name : Second Floor

Type paf

Partition : 91-100 plf 6.0
Finich : Carpet A Pad 1.0
Deck : NTL DK 2.0/NLNT 2.5 42.0
Structure I Steel Seems 0.0

Mechanical i Mach A/C Ducts 3.0
electrical : Elect/Lighting 1.0
Firo Protection: Sprinklers *et 2.0

Ceiling : Susp Chnl/Tile 2.0

Total 1 57.0

Roof Dead Loads

Name Lower Roof

Type pof

Roofing : Single Ply 1.5
Deck t NTL DK 1.5/iNT 2.5 36.0
structure : steel Bar Jot 24"14' 1.8
Mechanical : Moch A/C Ducts 3.0
electrical z Zlectfghtin -1.0
Fire P rnklers net - 2.0
Insulation dgid Roof Ina 3":- 2.4

..M .-. .4m -. -. 4 0.0

Total : 47.7

Name Upper Roof

Type pat

Roofing s single Ply 1.5
Deck i Steel 1-1/20 20a 2.5
structure s teel seams 0.0
mechanical M Noah A/C Ducts 3.0

electrical Z lect/Lighting 1.0
Fire Protections Sprinklers Net 2.0
Insulation : Rigid Roof In. 31 2.4
Coiling 3 Susp Chnl/Tile 2.0

Total a 14.4

Wall Dead Loads

Ns•amexterior Wall

Type pof

riniah : Limestone 5 68.8
sheathing 1 0.0
Structure a Stl Stud lga 4"416 1.1
Insulation : Exp Polysty Rigid 1" 0.2
Finish I Gypboerd 5/0" 3.1

Total t 73.2

45



Dead & Uve Loads

Name * Parapet

Type psf

Finish Limestone 5* 66.6
Sheathing : 0.0
Structure 0.0
Insulation 0.0

Finish 0.0

Total : 68.6

Occupancy Live Loads

Name paf

Offices Offices 50
Office: Corridor (main) 100

Office: Files a Storage 150a

a. Variable design load. ncreas.: may be necessary.

Notes
Unifozmly distributed liv, lads for suppo.!tinq membersl i.e., two-way
slab, beam, girder or collmns having an inf:uence area of 400 eq ft or
more may be reduced with: L - Lo*[0.25+(151s~ert(Ai))I
The reduced design live load will net be less than 50% of the unit

live load for members sur porting one flor, nor less than 401 of the
unit 11- load for me.' ts supportinq t -o or more floorp.

Exceptions: For livo loads less than 100 .. Z, no .eduction is pesait-
for members supporting floor(s) in the following areas:

-garages (except whore 2 or more .");orq ,.., s,•'o•-eue
-one-way slab floor

For live loads greater than 100 psf and for garages used for passenger
cars only, no reduction is permitted for members supporting one floor:
however, where two or more floors are supported, a 20% reduction is
permitted.
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Minimum Roof Live Load

Sta•t

Use Loads & Design
Tool Paleftl

Select Second Flow/J
Lower Pool Horizontal

Structural Plane j

Calculate Minimum Minimum Roof (U..)Roof Live Load ]AdOpoteRo -_..H_•_.

Hoblzontal Vertical I
Base Point 6210" 2410" I
Pc::it2 6610" 46'10"

~Length, 4-0- 24' -li

View Caloalaons Pnrint Data

0 Min. Roof LL
OAJI Other
0Print To File
0 Execute Notepad

Scroll Output

Page Setup

Left Margin: 0.5 in
Right Margin: 0.0 in
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Minimum Roof Uve Load

VI-wo.. Mew Ca- aon I File

Show Load

Enci
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Minimum Roof Uve Load

Project : Office Buildinq - Scheme A

Location : Radford AAr
oesign Load : TH 5-809-1 1991

Time : Sat Jan 25, 1992 6:16 PM

* , , ,,* * HMinimum Roof Live Load (Lr)

Tributary area (At) 96 af
Roof slope (F) : 0.00 in 12

Lr - 20*R1*R2 >- 12

At <- 200 Ri - 1.00

r <- 4 R2 1.00

Lr - 20.00 paf
minimum Lr - 12 pof
------- -----------------.-

I Lr - 20.00 paf I
--------.. ---- -------.-

Check minimum roof live load, Lr, against minimum snow design loads.

Additionally, for the design of secondary members such as roof

decking and rafters, a concentrated live load with 250 lbs uniformly

distributed over an area of 2 feet square (4 sqft) will be included.

The concentrated load will be located so as to produce the maximum

stress in the member.
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Loads Database

Run Notepad

Opon LOADS.DAT

Scroll To Locatifon
In File

Add New Itemn Insert A Single Tab Character
I : Between The Te~d And The Load

Save File

.. ~Add Another,-,. Yes

Ite

Exit Notepad

5End
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Draw Grid & Openings

StarJ

Use Draw Structure
Tool Palette

Defie Sructral Select Second FloorI
GDid Lower Root Horizontal

Structural Plane

SStructural Plane Information

Name: Second Ftoor/Lower Roof

V1

Close Structural Plane
Information Dialog Window

Parfine Grid

I N-S Soacing: 24'0"
E:W Spacing: 24V
Perimeter Offset: 10"

Delete Grid Lines 1Delete Grid Lines
D&E 2ý

select Grid Line
E Then D C, -, ----- --

Double Click Right C

Mouse Key To End

Left&Rigt------

Deleting Grid Lines •-

Add Mai Gid in ACl Mi n Grid Lef iMne Key

Select Handle.Between C & D I

Keep Dimensions To The.......-"

Left & Right At 18' And •qi"

Click The Left Mouse Key
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Draw Grid & Openings

DrawOpenngsAdd Opening

Horizontal Veical. .2 Key For .

Base Point: 10" 241-0- F2 Key~a Foru
Point 2: 8'10" 48'10" KeyboardInput
Length: 810" 24V0" "

OpeningAL 1-4 p ;lQ

Nam e: Stairs .... . _. . .. . . . . . . .
0 Continuous

-- -- -- -- ---... .. .. -------
' 1I

•4,g ; ,I

240 S
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Draw Structure Philosophy
Structure Hierarhy

Surface/Deck

1 way 2 way

• pjmm ImONunifmdm
Unear Narrowly Spaced on g•-•m

Widely Spzced an gS

Surface

ULnear conWIb lds
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Draw Dtructure

ScUse Draw Structr
Tool Palefo

NDme: Upper Select(Upper

Information Dialog Window

Draw lenear Beams •.
On All GridOetoN

Draw Thid Paint Unear Widely
Beams In Bay Al -82 Sas

Select Handle On

Grid A2-02 (L?4

Double Click Right
Mouse Key To End

Defining Area
?41

Save Unear Elements (i
Orientation: N-S

0Number Of Elements: 2 )

Draw One-Way LSraeOn-y
Surface In Bay Al -82 Srae n-a
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Draw Structure

Draw Upper Draw Surface Select Handle On
Roof framing In Bay Al -62 Grid Line Al -A2

Select Handle On

GridLnoeBI-82__

Double Click Fight
Mouse Key To End

Defining Area j

Save Surface Element (3$-
•l (,. ,.n~tton:E-W

Copy Beams&
One-Way Surface opSr ]

To Other Says

Select Third
SPoint Beams j

Selecl One-Way
Surface

Double Click Right
Mouse Key To End
Selecting Structure

Select Grid
Location Al As

The Base Point

Select Grid Locations. 4.
B1.A2.B2.A3.B3 ,

Double Click Right

Mouse Key To End
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Draw Structure

Draw Upper Draw Column. Column All Grid
Roof lrrmning Int mectio

Save Column Elements

Orientation: N-S I
All Floom I

1.4_

Draw Second Floori Seled: Second Flood

Lower Root Framing Lower Roof Hortzotal
'm m€Strucural Plane

Draw U near Beas1
On All Grid Unes "

;-,*fewe Beams At
drid GW kilo..
Inside C1-E4

In SaysA-.,. p - "- --

Al.01.B82. A3.53

Double Click Rght

Mouse Key To End

Draw Third Point Linear: Widely
Beams In Bay A2-B3 Spaced
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Draw Structure

Draw Second Flow/ Draw Third Point Select Handle On
Lower Roof Framing Beams in Bay A2-B3 Grid 82-83

F Select Handle On

Grid A2-A3

Double Click Right
Mouse Key To End

Save Linear Elements 1
Orientation: N-S
Number Of Elements: 2

.Is
DrawSurfce I Surface: One-WaySa A332-B3

I 1ec, anoteu Lm

Soled Handle On j

Grid Uine 82-83

Double Click Right i) j -

Mouse Key To End
Defining Area

Saw Surface BEflemnt

Orientation: E-W-

[ Joists In Linear~ Narrowly
ByCl -E2 Spaced

[Select Handle On V fI II
Grid Ci -C2 1

i- ( 1$-'rllO- U~

ISelect Handle On
Grid E l-E2ment 5• -
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Draw Structure

Draw Seound FloodrrwJossI Double Click Flight
Lower Roof Framing Bay C1-E2. Mouse Key To End

,Defning Area

Save Linear Elements

Orientation: N-S
]Spacing: 48"

iDraw Surface In oSurfac: One-Way

Select Handle On 1
Grid CT-C2

Select Handle On
Grid El- E2

Double Click Right

M-,-,eKeyTo Ed ht!],
Defining Area P1

Save Surface Element[ rSentlt: E-W ,

One-Way Surface Copy Structure
,To Othker Says I

I selectJis '

SSelect One-Way

Surface

Double Click Right
Mouse Key To End
Selecting Structure

Select Grid
Location C1 As
The Base Point
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Draw Structure

Draw Second Floor/ Copy Joists & Paste Structure

Lower Roof Framing One-Way Surface ,
To Other Bays

Select Grid
Locations C2. C3

Double Click Right 1
Mouse Key To End -

Defs iningar e
I, 0,wrI- H <-- ,r- ,- -

-4,

Select Grid Locations -

C2-02. D2-U2 !

Do~uble 
Click Right]INlnuse Key To End

S Definin~g Area

Save Linear Elemetsr
Orientaton: E-W

Depth Of Support- 3' •~lIIIIIYII

Repeat For Grid =. M!II[III1'I1
Locamtion C3-E3 Ii ,r

a (0

Draw Columns Column One GridS~Intersection

Selct Grid Locations ro.El. E2. E3. D4. E:4 _ •_-
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Draw Structure

Draw Second Floodi Draw Columns Dul lc ih
[ower Root-Framin Mouse Key To End

Save Columns

Orientation: N-S
Height: 14!

0 All Floors

View Strur Trarsperene Ob3D)

End
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Draw Structure
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Draw Structufe

A
-- Z4 .0 24.0 -

24.0

24.0

24.0 I

__ I

Kj/Upper Ro

224.0

24. St i

24.0

-~ I -- -N -*-S

24.0 I I

,(t,

-econa Floor/Lower Roof~l
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Draw Structure
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Assign Wall Loads Philosophy

4- 1

2 2
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Assign Loads

SStart

Use Loads & Design

Assign Live Loads14 Select Second Floori
Lower Roof Horizontal

Structural Plane

Use Occupancy (LL)

Highlight Office

Assign 01ices. 50 psf .. " FZ Key Foa
Horizo•l Vertica�• Keyboard Innut

6ase Point: 2410" 10"
Point 2: 48*10" 7210"Length: 247 720"

Assign Office.s 0pst 0
Horizontal Vertical

I~0 ......••1
Base Point: 10" 4810" . -.

Point 2: 2410" 7210"

Highlight: Corridor
(main) 100 ps0

Assign Corridor (main) 100 psf

Horizontal _Vertical
Base Point: 8'10" 24'10"
Point 2: 24'10" 48'10"
Length: 160" 240"

Highlight: Files &
Storage 150 psi

V V
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Assign Loads

Assig Liw oads Assign Files & toag 150 pst
Horizontal Vertical " j -"D"2-

Base Point: 10" 10" -
Point 2: 24'10" 24'10" .
Length: 240" 240" ...

Slop UsingOccupano/(LL) T .. _=

Asign Dead Loads •1Assign Floor Loads - Use Floor (DL)

Assign Second Floor Load

HOriZOntal Vertical
Base Pint. 10" 10"
Point 2: 4810' 24'10"
Length: 480" 240"

I Horizontal Vertical
Base Point 810" 24110"
coiht 2. -;!"0- ' II
SLength: 40'0" 2490-

Assign Second Floor Load

Horizntal Vertical
BasePoint: 10" 48710" _ (1) ( Ci) (7)BePoint2: 4610" 72'10" 0

Length: 48D" 240"

Slop Using
Floor (DL)

Assig Roof Loads UeRd(L
SNext Butln To

View Lower Roof

Assign Lower Roof Load I. j) 17)

Horizontal Vertical .
Base Point: 48*10" 10" - "
Length: 3670 720" ,

YI Slp Using j
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Assign Loa__

Assign Dead Loads Assign Exterior Use Wall (DL)
Wall Loads

Assign Exterior Wall Load ..> Next Bumtn TO
0 Assign All Floors

Horizontal Vertical
BasePoint- 10" 10 ( (p
Point2: 10" 7210" 0\ \
Length: OW 770"

Wall Height I
Start 14'0"
End: 140"-

Assign Exterior Wall Load 0-

O Assign All Floors

Horizontal Vertical
Base Point: 10 10"
Point 2: 48'10" 10" ., I
Length: 489" 0w" ' I

Wall Height

Start 140C"
End: 140"

Assign Exterior Wall Load Q-q" I- , '.; i

o Assign All Floors
Horizotal Verticalf

Base Point 48'10" 10" , ,N " V -
Point 2: 48'10" 7Z10" -- -Length: 00)" 72" - , .- ,

Wall Height

Start 14'0*
End: 14'0"

__ _ _ _ _,__ _ __ _ _ i• "I" "t (,~l (•

Assign Exterior Wall Load " '

0 Assign All Floors

Honizonital Vertical
Base Point: 10" 72'10"
Point 2: 48'10" 7210"
Length: 480" 0.0" -. l ,
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Assian Loads

Assign Dead Loads Assign Exrior Wall Height
Wali Loads Start 140"

End: 14'0"

Assign Parapet Use Wall (DL)
W all Loads I ' " .

............Y........

Assign Parapet Wall Load .. Next Butlon ToView Parpe Wall

Q Assign All Floors

~ Horizontal Vertical G ~ ' (P j Q
Point2 84'10" 10"
Length: 36-0" - ....-

Wall Height .. 'll:,'l".-' I

Start 4V"

End: 40V

Asn -arapet Wall Load &I,-

A, Asi! Ak!•' r'oors

Horizontal vemucatUIMd b
Base Point: 84'10" 10- .
Point 2: 8410" 72'10" ,,..- I
Length: 00" 7*" L-".,." I

Wall Height
Start 40"
End: 4V0

Assign Parapet Wall Load (D-

- Assign All Floors
Horizontal Vertical

Base Point: 48'10" 7210" .. ,

Point 2: 84'10" 7210"
Length: 36'0" 00"

Wall Height

Start: 4'0"
End: 4'0"

Stop Using
Wall (DL)
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AsSig Loads

Assign Dead Loads Assign Upper Select Upper
Rooflloads 2 Roof Horizontal

Strucual• Plane

4'

Assign Upper Root Load ...> Next Buirn To
[] ~ ~ : Vien I•m•w Upper Roof

0 Assign All Floors
Horzntal Verical

Base Point: 10" 10" "'D (D'!
Point 2: 4810" 72'10 C
Length: 480" 72'0"

_Root (DL)- ' ,•. -

Absign Ground IJ Selec: Grount I

Floo Wal LadsFloor Morizontal

l Structural an m

Ausign Exterior WaN Load ....> Neod Outmer To j

S•€Vie Exteo WallllonI

Q Assign All Floor

HorizntalVertica

End 1..4'0

B ose Pint: 10" 10" Q7
___________

i a ePond: 140" 1" ,-'

W'l eiht,
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Assign Loads

Asign Dead Loads Assign Ground IFloor Wall Loads

Assign Exterior Wall Load (J'

] Ass•gn All Floors (D - ..... .
Horizontal Vertical

Base Point 8410" 10"
Point 2: 8410" 7210"
Length: 0w 7Z0" ( _____

Wall Height

Start 14%r
End: 140"

Assign Exterior Wall Load ()- , -
Q Assign All Floors

Horizontal Vertical]
Base Point 10* 721-"---
Point 2 86410" ::,0 .
Length: 8mr 'J" ,

WIll Height

Start 140"
End: 14"

Stop Using
Wall (1)1 J

7Lods Show Loads

Endn

74



Assian Loads

A 0 8 2401. ._ E)

24.0I

C2

24.0

necio floor/Lower Roof

.3

24.0

24,

Seconol Floor/Lower Roof
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Assign Loadis

ABC
24.0 Z4.0

24.0

2z

24.0

C3

24.0

Urter Root

A C

-24.0 24.0-(

24.0III

2411ter r Wall .Exterl Wall

24.0

Ground floor
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Analysis & Design Philosophy

A. Selin aft
* Lo Conibbim~o

Bm* 5gim To AilMM

B. Rsovkw. Atbbjmmf
* Guidehmnee

C. Connactly

z ~ -l _ _ _ _ _ _ _ _ _

F- Pefism Re Lo

.Cong vlgVc I 
_______

t I LI _ _ __ _ _

'Anolysis Output "* V

A m1000 ____ f.-*f-~ M

F. Re-Analsis (wh fe" propedstl
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Analysis & Design Philosophy

Maxilnun V's, M's, FRs, etc. sent to Excl

roe

Connecffit Loads m MV

Dknmeswons

Ailowabl Strese

AMloab efecdns Requirad: I&S8

to CAMM
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Surface Element Analysis

sLIE]
Use Loads & Design

Tool Palete

Select Upper J
Root HorizontlJ

Structural Plane

MMerial Steel

Load Combination Use Load
0 +S, Combinaton

SOK Buton To Cloe.i

_ Highligh D*S

Set Wactr-s

IReview Element I ,
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Surface Element Analysis

Preliminary Aaye

Analysis I
Units: Feet & Pounds

O Use Actal Properties
o DL=Deck-Self Weight

Decking Analysis

Number Of Spans: 3
Distance From Edge: 1 2

Starting Span Number. 1 lb S
[ Include Superimposed Dead Load

Anahn" 
7s

Analysis File Name: Optional

Yes. The Loads & Connectivity .__ ""
Are Correct wo '

View Shear. Moment & -
SUsidection Diagrams

ExcJ Data -hI

0 Execute Exce
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Surface Element Analysis

1.00 Dead (pIt) 2.5

11.9

1.00 Superimposed Dead (pit)

25.0

1.00 Snow (pit) 1;r NW w wJ- 7  wiZ

8.0 8..-

157.6

Shear (Ib) 1_1__

S-126.1

-157.6
-189.1

20 1.7 
6" 

*.7

Moment (lbft)
0..0

39.4

Deflection

126.1 346.7 346.7 126.1
Totol Combined Load
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Steel Roof Deck Design

Review Spans. Depth Limit.
Wind & Deck Loads &

Deflection Umiffs

.......................... ..-...... ;,..............
Rwdew alcultionsUse Scra-tch Pad ToSR.,..w i..>o Explore Spans. And& Selecutions

& Sel I nS Loading Alternatives I

.. ................ y ~ .....................

Select Member

Print Spreadsheet

. ...................... y•L ...................... .

i wRan Tn Preliminary

I•Send Member Size
To CASM

LPrint Spreadsheet

Return To CASM

Resto CASMDouble Click OnS~CASM loon

Cancel Selctd
Element

End
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Steel Roof Deck Design

Steel Deck Selection

STEEL ROOF DECK PRELIMINARY SELECTION
i ProJect::Offl• B:uilding:* Scheme-A: Date,:Feb-M 1 992

(. T Engr: ,

Load and Analysis Data:
Method: Analysis Load Combination: D + S

Member ID: Factored Moments (lb-ft) Fact. Reactions

Connectivity: Beam (Left) Load Type Left Mid Right Lefttib) Right(Ib)

Beam (Right) Deck 16.0 12.8 16.0 12.0 12.0

Deck Span: 8 ft Sup Dead 76.2 60.9 76.2 57.1 57.1

Trib Width- 3 In Uve
Depth UmIt- 1.5 in. max Lmin Roof

Fy- 33.0 ksi Snow 160.0 128.0 160.0 120.0 120.0

Fb- 20.0 ksl Wind -

Fv- 13.2 ksl Summary 252.2 201.7 252.2 189.1 189.1

E - 29,000 ksi Load Combinations for roof: _

Uve Ld Defi- L/240 -0.53 in Load Case #1: D + S Est. Deck Wgt - 0.8 psf
Total Deff- L/1 80 -0.40 in Load Case #2: Deck + Wind Wind Load - -40.0 psi

Load Case-_ 3: Deck + Construction 200# Point Load

Deck Configuration:
I Deck Type: Roof Deck Cellular: No

Code Load Combinations:
Load Fb M+. M- S+ S- Ix

Case L(pt) Factor (f-lb) (f-lb) (in.3) Jn.3 (n.4)
Number of # 1 1.00 201.7 92.2 0.121 0.055 0.0001

spans =3 # 2 -39.2 1.33 293.5 -235.8 0.132 -0.106 0.1650

1 # 3 0.8 1.33 284.1 -133.1 0.1281 -0.060

Maximums: 293.5 -235.8 0.1321 -0.106 0.1650

Steel Roof Deck Selection Table - Scans = 3
Depth Sx+ Sx- Ix Dk wgt Corot Span Umit

Deck Type ge (In) (in.A3) (in.^3) (in.A4) (psf) 1 Span 2+Span

WR 20 20 1.5 0.237 -0.251 0.207 2.2 6'-3" 7"5U
IR18 18 1.5 0.204 -0.211 0.222 2.8 6'-20 -4"

NR18 18 1.5 0.176 -0.182 0.203 2.9 5'-11" 61-11"

WRIS 18 1.5 0.3221 -0.331 0.298 2.9 7'-6 8'-10*

CASM Preliminary Steel Roof Deck Selection:

Deck Type: WR 20 Span- 8.0 ft Depth: 1.5 in Description: 2-1/2"Rib@6*oc

Weight: 2.2 pef Gae: 20 Ix - 0.207 Construction Load Span imits:

Sx+ - 0.237 Sx- - -0.251 .1 span: 6'-3" 2+span: T-5"

Notes:
1. Steel roof deck properties from representative manufacturer's data.
2. Design calculations from SDI Design Manual for Roof Deck - 1987.
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Narrowly Spacad Element Analysis

suJ
Use Loads & Design

Tool Palette

Select Second Floor/

Lower Roof Horizontal
Structural FPlan*

Load Combination • . Usis Load

O ÷S Combination

Dea:- 1.0

~ I

OK Buwlon To Close
Dialog Window

Highlight D+S
In List

Seet lmetTo Line1ar arowIlt Spaced
Analye & DesOgn pn-Web Joist-K

Solect A Narrowly Spaced --

EleentNewA Coorne

Review Element
Attributes & Guidelines

v
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Narrowly Spaced Element Analysis

Units: Feet & Pounds

0 Use Actual Properties
0 DL/Dock+Self Weight

Connectivity

Left Hinge
S RFight Railer

Self Weight

Estimatec. Self Weight: 0.0 ..w.

Aisalysis______ ____

Analysis FR'a Name: Optional

Yes. The Loa•= :. C.nectivity
Are Correct -

View Shear. Moment&
Deflection Diagrams

Excel Daft I
&• Execute Excel
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Nairrowly Spaced Element Analysis

1..00 Dead (pit) 7.2

183.6 1 inn8

1 .00 SuPshmpOISCI Dead (pit) L 7 4 7 47 4 7 4

296.0

179.8 179.8 206

100 Snow (pi,) --+

_24.0

Shor (Ib)

27189.1 -451&4

Moment (Ibft)
0.0 0.0

370.6 370.6 397 1

Def lection

4489.1 4816.4

Total Combined Load
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Narrowly Spaced Element Analysis
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Narrowly SPaced Element Analysis
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Narrowiy Spaced Element Analysis
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Steei Open-Web Joist Design

Review Depth Limits
& Deflection Limits

Review Calculations Use Scratch Pad To
& Seleions > Explore Span. Spacing.
&_____l_______ I And Loading Almrnatives

........ .y .. ..........

Select MemberMr

To CASM

R e Double Click On
CASM Icon

Cancel Seleded
Element

S End
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Steel Open-Web Joist Design

Bar6f st Selection

STEEL BAR JOIST PREUMINARY SELECTION

Piro t~:Rdftr~ldit ...... Dat
CASM Load & Analysis Data:

Method. Analysis Load Combinaion: D + S
Menber ID: Factored Moment (ft-lb) Factored Reaction
Connection: Hinge (Left) LoadType Left Mid Right LettIb) Rlght(Ib)

Roller (Right) Dead 518 88 88
Span: 24.0 ft Sup Dead 13,219 2,203 2,203

Spacing: 48.0 in Live
Depth Umit- 24.0 In. max Lmln Roof

Fy- 36.0 ksi Snow 1 .,451 2,200 2527
Fb- 24.0 ksi Wind I -

E - 29,000 ksi Summary2-- 4489 4,816z
Uve Dell- 1/360= 0.80 In Moet_: (EUL) reactlon: (EUL)

Total Defi- L/240 1.20 In Total Ld-4 378plf 1 Total Ld-I.41pif]
Live Ld-! 187 ffpi Uv Ldd-I 211 plf I

CASM Joist Selection Table: (Joist c- mcitles)
Spacngr otal Live Mr-ax T Rmaxj Live Ld Total LdT Joit W

Joist Size (in) L d (b) (ib) i Defl(in) (pf (l

20K4 48.0 430 353 30,960 5,160 0.48 0.92 1.9 7.6
18K5 48.0 434 318 31,248 5,208 0.54 1.03 1.9 7.7
22K4 48.0 475 431 34,200 5,700 0.40 0.76 2.0 8.0
16KS6 48.0 418 269 30,096 5,016 0.63 1.21 2.0 8.1

CASM Bar Joist Selection:E Joist Size: 20K4 I Span: 24.0 It I Spacing: 48 in [Total Ld: 430 pifilve Ld: 353 pIfl
Wgt(tons): 0.091 Mmax: 30,9601 Rmax: 5,1601 TL dell: 0.92 In LL dell: 0.48 in

NOTES:
1. Bar joist selections based on 1988 SJI Load Tables.

Edit spreadsheet stjstMxLs to revise selection table.
2. Approximate moment of Inetil of the joist in lnchesA4 is:

Q - 26.767 (WUL) (LA3) (10^-6), where WLL - Live Load value in table;
where L - Span- 0.33 in feet
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Widely Spaced Element Analysis: Beam

Use Loads & Design
TOWl Pdelw

La~ Roaci HorizontalI

D+÷L Combination

SSet Facor

Dead: 1.0
I Li• 1.0

Add

OK Baln To Close

Select Moement To Unew WWidey Spaced tnAnalpe & Deepig Poled Secton _ . .- -

Seled A Vdel S~pacovd
Element In Bay A3-B4 --

Review Element . id -

Attrbutes & Guidelines
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Wldslv Sad Eemrientl MAuaa: Bewm

Unft: Feet & Kips0 Use Acual Prprte
So DDht

Let Hinge
Right- Rolle

Find Estivnaf F-r 24 I

Close SON Wvjnt I
Goideimes Dialog Window

'I

Estimatld Sell Weight 50 pffSUpdaw Area Strucure Loads
SAdd S~el Weigh

Analysis
Analysis File Name: Optional

Yes. The Loads & Connetivity

Aa Correct

View She•ar. Moent& i
Defecion Diermsa

Excel Daft I --

, Execute Excel
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'Nidely Spaced Element Analysis: Beam

1.00 Dead (kit) ).05

8.20
0.46

1 .00 Superimposed Dead (kif) -i?7 ' 7

1.20

.UO Uve (kif) si 
4  4  

; , 7 7 7 i

24.04

Shear (k)

122.8 2.

Moment (kft)
0. 0.0

Deflection LR7

20.47 20.47
Otal ComoMnea LOCd
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Steel Beam Design

Revew Depth Umiu.
DeflecionUmit &

Sam Sten"i

I Use Scaach Pad To Explore
IqseOAm .ldatloi ... i SppConditions. Sw.

& Sletions Spacing. And Loading

..... .. ... .,..• _ ...........

SeSea Memmberb

SSend Member Size
To CASM

Reftum To CASM

B mDoub Click 0n

Cancl Selecded
Element
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Steel Beam Design

Steel Beam Selection

STEEL BEAM PRELIMINARY SELECTION

CASM Load & Analysis Data:
Method: Analysis Load Combination: D + L

Member ID: Factored Moments k-ft) Fact. Reactions
Connectivity: Hinge (Left) Load Type Left Mid Right Left(k) Rghk)

Roller (Right) Dead 3.6 0.6 0.6
Beam Span: 24.0 ft Sup Dead 32.8 5.5 5.5
Trib Width. 8.0 ft Live 86.4 14.4 14.4

Depth Umit- 36.0 In. max Lmin Roof
Fy- 36.0 ksi Snow

Fb=.66*Fy= 24.0 ksi Wind
Fv- 14.4 ksi Summary 122.8 -2.5 20.5
E - 29,000 ksi

Lvq Ld Defl- L/360 ,0.80 In Max: M- 1P2.8 k-ft R- 205 kips
Total Deft- L240 .1.20 In Sx(req,), 61.4 !n^'3 jIx(req)- 386.1 inA4

CASM Beem Se•.•tlon Table:
Depth Width Ix Sx Live Ld Total Shear Bend;; Beam

Beam d (in) bf (in) (inA,) (inA3) Deft (in) Deft in fv (ks fb (ksi) Wt (Ib)
W14x43 13.7 8.00 428 63 -0.72 -1.03 4.9 23.5 1,032
W12x50 12.2 8.08 394 65 -0.78 -1.11 4.5 22.8 1,200
W 16 x 40 16.0 7.00 518 65 -0.60 -0.85 4.2 22.8 960
W 18 x 40 17.9 6.02 612 68 -0.50 -0.72 3.6 21.5 960
W14x48 1 13.8 8.03 485 70 -0.64 -0.91 4.4 21.0 1,152

CASM Steel Beam Selection: Live / Total
W 16 x 41 Span- 24.0 ft Ix- 5181 Sx= 65 Defl(lin): -0.60 -0.85

j v,, 4.2 tb.. 3.8 Beam Wttons). 0.48

Notes:
1. Steel beam properties from ASD - AISC Steel Construction Manual, 9th edition
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Widely Spaced Element Analysis: Girder

start
Use Loads & Design

Tool Palefm

Soled Second Floor/

Lower Roo Horizontal
Struturn Plane

Load Co-nbination Use Load__
I +÷L Combinaton

Dead: 1.0
Live: 1.0

OK Bu6~n To Close 1
Ol:og Window

-> Highlight D.L

•ole Be n To Le Widely Spaced

Element A3-B3 T - ,

ReviewElement - -.

Attributes & Guidelines

V
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Wke Stoped Element Analysis: Girder

Preliminary Analysis - UePeiny

Units: Feet & Kips

8 Use Actual Properties13' DL=-Deck÷Seff Weight

Connectivity

Left Hinge
Right Roller

! SelfWeight ,,( ••

Estimated Sell Weight 73 pit
0Update Area, Structure Lojads

Add Self Weight

Analysis lmbell) t -'- _"

*inalysis File Name: Optional

Yns. The Loads & ConneciTvity r.
Are Correct

oDeflcion Diagrams

~ I
Excel Data

(~Execute Excel I
.I -. ................... ................
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WNidely Sp~aced Element Analysis: Girder

0.30 0.90 1.20 120

1.00 Dead (kif) . ~ 0.07 0.07 0.07

27.33

08.21 10.94 10.14

1.00 Su wpernps Dead Off) l'ý

24.00

1.00 LiVa (kif) 7.0 I1 18

24.0

Sheor (k)

272.9 4.

MOMMn (kft)
0.0 0.0

34.83 2831 .6.14 28.94

Deflection A0.07 100 7 0.07 ý

31.8034.41

!otaI Combined Load
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Steel Beam Design

Review Depth Limits.
Deflection Limits &

Steel StengthJ

Use Scrch Pad To Explore
Rew Clculations ... > Support Conditions. Span.

& S • | kms Spacing. And Loading

.................... * -....... ... . . . . .

,Selec Member

S) Irint SpreadsheetI

Return To Pr,-imin,•+J

1 Send Member Sim
To CASM

RealoeCASM ... > Doubles Click On

CaclSelectedLmmmIZ

End
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Steel Beam Desoon

Steel Beanm Selection

STEEL BEAM PREUIMINARY SELECTION___________

CASM Load & Analyss Data: __________

Method: Analysis Load Combination: D +L_____
Member ID: Factored Mr k-ft) at ecin

Connectivity: Hinge (Left) Load Type Lett Mi Rkf Lek ! k
Roller (Right) Dead - 13.7 1.9 2.0

Beanm Span: 24.0 ft Sup Dead 80.3 9.1 10.0
T& bWidthU. 24.0 ft Live 179.2 20.8 224

Depth Umit-h 36.0 In. max Lniin Root
Fy- 36.0 ksi Snow

Fb=.66*Fy- 24.0 ksi Wind - 2-2 -9- -Fv- 14.4 kel ýSu-mmary - 2.9 -31.8 34.41
E = 29,000 km ________ _ _ _ _ _

LiveLd D0f6 LIM J 360 !n.~ Max: M- 272.9 k-ft I Rum 34.4 kips
Total Defim L/240 =1.20 inF" Sx(reci)- 136.5 lnA3 ixe) 7ag.4 inM

CASM Beam Selection Table: - - - -- --

Depth Width Ix Sx Live Ld TOtald Shear Beamn I
Beam d (in) bf (in) (inA4) (!nA3) Dof(n DeON (in) fv jka fb *)Wt(b
W21 x6 21.1 8.27 1,480 140 -0.43 -0.65 3.8 23.4 1,632

W 14 x90 14.0 14.52 999 143 -0.63 -0.96 5.6 22.9 2,160
W 12 x106 12.9 12.22 933 145 -0.68 -1.0 4.4 22.6 2Z544
W18x76 18.2 11.04 1,330 146 -0.47 -0.7 4. 22. 182

W2 x3 21.21 8.301 16001 151 -0.391 -0.60 36 2. ,5
CASM StW eelem Selection: Live /Total

21 x 8 S-P-b- 2.0 ftF_3I8 14 I m 27 Beam Wt111(ons): 04 06
W2I 3.81 24.0f __ 2.140 a Wtflo)-04 0-0.8822

Notes:
1.- Steel beam properties from ASD - AISC Steel Construction Manual, 9th edition
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Truss Element Analysis

Use Loads 4 Design
Tool PakIU

St-Il Secod Flood
Lower Flo ac im

Mamiasa Sgm

Load Combinbson Uen Load

SDead: 1.0
snow 1.0

F- Ad

OK Buml. To Close I

HIghIght D+S
In List J

Anshme Desi)gn Lk Tram.CUSDrtan..

Attributes & Guidelines

Prsvina Use Preilminary



Truss ElementAMnys

Preirinwa ovay M Analysis

Units: Feet& Kips
0 Use Actual Properes|13 L=-DeckSetf Weight]

Left: Hinge -7-46- [ ; [ I -:
Right Roller •=

Truss- Oustem

0onf 0 Verticals Try OtherTop Chord Panels: 9 0 Stant At Bottom Configurations
Depth At Suppots: 7 0 Left Support At Top]
ScissorsHeight O' 0 Right Support At Top

Y

Find Estime For 36"I

Oose soe WeightQuiline, Dialog Window

Estiwpnad Slf Weight 9g PH ... 4 I
0 Update Area Structure Loads
SAdd Self Weight

Analysis File Name: Optional

Yen. The Load* & C.-neotilt*L
Ar Correc

iie

View Axdal. Reacions & J _.i- __-.I . __.

Defion Dikgrams .1

-, Of P We fM. .J. 49K IJ(

Cancel Unear "'

Element .o~n Cd-

"End" o ,.¢ --
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Truss Element AnayRsis

4.0 .

36.0

0.69 0.09

1.00 Dead (kit) 67 . 10Q

81.46
S~15.41

1.00 SuWimpogsd Oead (kif)I1"10

1.77 2.64

1.00 Snow (kit) 0.60 o0a .60

3.0 .

36.0
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Trus Elmsn Analvsis

2W 2 2T4 CC 142WC 68. 67C 1I *-i1\2 IC 3 2

AAWW 2"27 1 17 240. 12,27 Z229T 364R +3TZ
--44- 73 Q--q-e- --41 -'T- 14 2 -AT~ - 43-MT - 0' -- -

Total Combined Load -- Axoia (k)

-c.ia C lotnbed szoo -- fw:-.

N-N

Total Combined Load -- Reactions (k)
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Column Load Run Down

Use ~ ~ Da 10d, esg

Tool B TaoT

7 4,

Load Combination Use Load
O + L+ ÷ Combination

Set Factoc
Dead: 1 .0
Live: 1.0
Snow:. 1.0

VI

A119

SOK Button To CloseI

F~~du~ an I• Ap nLi stL W : lu o

S e e c E l m n T o 
C o u m R a l e I I ISI • - Hi- I-

~~~~~~~S e le c t E e e t T C o l u m n R o 8 d3M .. . . •

,Review Element::Attributes & GuidelinesI 
i
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Column LO Run Down

Units: Feet & Kips
0Use Actual Prope•rtis
0DL-71)eck-•Self Weight

Live Load Reduclion

O Occupancy Is Public
Assembly Or Garage
File Name: Uroutwxt

SS." W eoight, 
., ... . .. . - -,-.--

Estimated Self Weight 36 p1.

'I. CI It L9 '~

SView Column Load
Ran Down 0i .

II

15=1l Damnj
I E-co.Enel I

ViewCalculationsn Print Data

:A Zter Design 0 Live Load Reduction
O3 All Other
I Print To File

Execute Notepad

Left Margin: 0.5 in
Right M1in: 0.0 in

12D



Column Load Run Down

Lime Load Occupancy (UL)
Redt' Apply LIve Load Reducion
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Column Load Run Down
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Column Load Run Down

Tributary Self Ol LLR LLR S TL Sum OLSum LLR Sum S Sum TL
Ar Weilht

Upper Raof .57.0 a.3 0.0 0.0 14.4 22.7

14.0 0.5 8.R 0.0 14.4 23.2

Seod F L Roofr 576.0 36.4 37.8 0.0 74.2

14.0 0.5 45.7 .37.8 14.4 97.9

Column 8-3 Load Rwi Down N,
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-7, .'7` ,---- ' 77iC ~ -- ~

Cokum Load Run Down

Project Office Bauild4n - Scheme A
Location Radtord AAL

Desiqn Load : TH 5-009-1 1991
Time : sun Jan 26, 1992 1:13 PM

* **t **•/rq~gt** * t *t * OII't* l Live Load Reduction ...... t...*... * aeea e* t

Second Floor/Lower Roof
Office: Offices (Lo) : 50.0 pat

Tributary area (TA) : 576.0 of

Area of influence (Ai) - 4*TA for columns.

Ai - 2304.0 af

Ai >- 400.0 ot

Lo <- 100.0 pat

L - Lo*[0.25+l5/sqrt(Ai)J

L - 28.1 pat

Member supports only one floor.
L >- 0.5*Lo
0.5*Lo - 25.0 pat
------------------ +

I L - 28.13 pat I
÷.---------4

..***.... ...**t******t Live. Lad Reduction........

Second Floor/Lower Roof

Offices Corridor (main) (Lo) 1,10.0 Faf

Tributary area (TA) 576.0 sf

Area of influence (Ai) - 4*TA for :o.LJls.

Al - 2304.0 af
Ai >- 400.0 at

Lo <- 100.u oaf

L " 56.3 pat

M ember supports only one floor.

L >- 0.5*Lo
0.5"Lo - 50.0 paf
----------------- 4.

I L - 56.25 pat I
----------------- +-

**.***.**.**.**.***....**** Live Load Reduction .. **.***.***.*..*

Second Floor/Lower Root

Otfice: Files & storaqe (Lo) : 150.0 pat

Tributary area (TA) : 576.0 af

Area of influence (Al) - 4*TA for columns.
Al - 2304.0 of

Ai >- 400.0 of

Lo > 100.0 pat
(ember supports only one floor.

No live load reduction taken.

L - Lo
4-----------------+

I L - 150.00 paf I
24---------
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Steel Column Design
Str

Review Shape/
Strength. K Volue

& Size Umit

Review Load &
MAwdysis Daes

Review Selecions
For Level 1

Se*ec Member
o0 Soe. Member Size

To CASM
.-- -..=.......... ..... .... ...!

SExplore LeAgh. K-Value.

(vAimd Loading Alternatives

Select Member , ,
I SenO Member Size y

To CASM Rtum To Prminary

Print Spradsheeti

Return To CASM

Restare CASM > Double Click On

Cancel Selected
Column

125



Stee Column Oeian
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Steel Column Desion

Steel Column Preliminary Selection

STEEL COLUMN PRELIMINARY SELECTION[ roeo'Off fe Bildhn SceeADt: ... .6199.

CASM Load & Analysis Date:
Method: Analysis Load Combination: D + L + S Steel Fyrn 36.0 ksi

Member ID: B-3 Size Limit- 16.0 in. max E- 29000 ksi
Fir to Trib Floor Level Loa Totals -kps Load

Name Level Fir Ht Area Dead Live Lmin Snow Wind Totals
6
5
4

3
Upper Roof 2 14.0 576 8.8 14.4 23.2
ISecond Floor/L 1i 14.01 5761 45.71 37.81 - 14.41 97.9
CASM Column Selection Table_ __________

Level: 2 Preq: 23.2 kips K-value: 1.0 Cc. - 126.11
1 Col Shape: W Length: 14.0 ft IId: 14.0 - -- - I

Depth Width Area ry k~r Fa fa Pallow Weight
Column Size d(in) bf(ln) (sq In) (in) - kl ki ~ og

W6xlS 5.99 5.99 4.43 1.46 115.07 1"0.98 5.24 M48.6 0.11
W5x 16 5.01 5.00 4.68 1.27 132.28 8.46 4.96 39.6 0.11
WSx18 8.14 5.2 5.26 1.23 136.59 7.78 4.41 40.9 0.13
W5x 19 5.15 5.03 5.54 1.28 131.25 8.61 4.19 47.7 0.13
W 8 x28 8.06i 6.541 8.251_ 1.621103.701 12.50 2.81 103.2 0.210

CASM Steel Column Selection - ---

Depth Width PArea ry kltr Fa Pallow Weight
Column Size Level d(ln) bf fln) (sq _n (in) - (ks) Jp) (ton).

W 8 x 28 2 8.06 6.54 8.25 1.62 103.70 12.50 103.2 0.20
W 8 x 28 1 8.061 6.541 8.25, 1.62,103.70, 12.50, 103.2, 0.201

Total Column Weight: 0.20
Notes:
1. Steel column properties from ASD - AISC Steel Construction Manual, 9th edition
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Lateral Resistance Philosophy

I1. Cream Wkft wkms

2. DWln a OUcUM grid

3. LMVWsa iuz~a ba*ing an ALL ~lmvl

4. ANMPg grovky lo an ALL loewis
Co~lwincad/o I~ inbmloo

5. 8es womb~nkciing wld w asmlo lot

6. DuOM N- & E-W verica rss aslh ueUo

OPIMM~~. Intmu -rnwoft
1. Ur rso Run..o

2. Bm Rune
A.Thuet>

7. Deflin Whor.ts diaphragm systems

AIR o*bo
ANirigid
RlOMr ri"i a mat ftsdbl
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Latr,, Rsist•-co Phi§M..

o Pe~mCmolawk show WOrN

+
N

ForN- or

~~~~. . ... ... . . . . ..,• .: --

Ftr E-W or -___________
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Define Lateral Resistance

U± 0m SlrUchare

810SOCOM Pload
Lowr Fkwl Hodatal

Stnacuml Plane

Lower Roof DaegmGuMIdE..

RiviVedo Dipla

(ein Dein Al igd 7

Reseistance 

DialogWindow

Refte at Veorca Grift@
Elemmm

vema 133



Define Lateal Resiance

Dne E-W LateralDefineVertical Define
Reeistenc Locaton(

Hioi
_ _s _ _.o _ _ _ _ ( I I IIII

Dfne Bracing Vertical Define -
& Connecivity Elements

Select EW-1

Define All Rigid I -.. .

Frame Connections

Close Laaeal
Resamsance Dialog

Repeat For Grid
Unle4

Define Upper Roof I Select Upper Roof
Diaphragm Type HoIxnta

Structural Plane

Iaftrad Horzna

Flexible Diaphragm

Display Lateral Show Structure
Resistance Locations ED NS Lateral Resistance

-k C [EW Lateral Resistance

1En



Define Lateral Resistance

A a

24.0

2-

24.0 N:t irs N2 NS3

C3

Io I . ' i. i I2-L7,!! !: -

Rigid Diophrogm¢•

Second Floor/Lower Roof

Q24.0 24.0 24.0- O

24.0

14.0

I 14.0

" .-,. . . / , -- -. "- -

NS-I & NS-2
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Define Lateral Resistance

24.0 24.0- 24.0

Rigd -4 -440

14.0

-~~~~~~~~~ ~ ~ ~ -_ -. LO.0

NS-3

ACE c CD

224.0 1.0 10 1 18.

-- - -- - -I - Rii- -r8.oII

14.0

Rijid {44.0

14.0

EW-1 & EW-2
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Wind Lateral Analysis

Use LoAds & Designi
Tool Palem IKurmmi

Load Combnation Use Load j
D + W Combinatiin

Sat Facsrs

Dead: 1.0
Wind: 1.0

Y

OK Bttt To CloseI
Dialog %Mndow.

II

Highlight D+W
In list j

DeieMember S*lea Seco-nd Floor/
PropertisLw oo obna

Sol =rea O

Design

Material: Steel

Description: W 14 x 48
Weight: 48.0 plf

Modulus Of Elasticity 29000 ksi

Moment Of Inertia: 485.0 in4

Cross Sectional Area: 14 1 in2

Number Of Shear Studs: 0

V v
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Wind Latral Analysis

Select Beam With
Properties

Select All Other Beams I

Used For NS-1. NS-2.
i ENS-3. EW-2

Double Click Right
Mouse Key To End
Coplyinn Oesigns

Column Properes " Use Wodify Design j
U+

Sv:°•ct Column Or,
NS-1

Design

Material: SteelDesciption: W~ x48

I Weight 48.0 pif
Modulus Of Elasticity: 29000 ksi
Moment Of Inertia: 184.0 in4
Cross Sectional Area: 14.1 in2
Number Of Shear Studs: 0

Us uCopy DesignI

Select Column W1th
l:'operlies

Select All Other Columns
Used For NS-1. NS-2.

NS-3. EW-1. EW-2

v

Double Click Right
Mouse Key To End
Co1ing Designs
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Wind Lateral Anaiysis

Define Properties Select Upper
Roof Horizontal

Structural Plane

Soled seam On
NS-1

Design
Material: Steel
Description: W12x22

Weight 22.0 plf
Modulus Of Elasticity. 29000 ksi
Moment Of Inertia: 156.0 in4
Cross Sectional Area: 6.48 in2
Number Of Shear Studs: 0

Use Copy Deig~n I

-4'
Soled All Other Beams
Used For NS-1. NS-2.

EW-1. EW-2

Double Click Right
Mouse Key To End
Copying Designs

IColumn P,,,-te I-) se Modify DesignI

Select Column On
NS-1

Y v Y
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Wind Latera Analysis

Define Propertiesi Column Propertiesi

Design

1 Material: Steel
I Description: W8x48

Weight 48.0 plf
Modulus Of Elasticity: 29000 ksi
Moment Of Inertia: 184.0 in4
Cross Sectional Area: 14.1 in2
Number Of Shear Studs: 0

S~Use Copy Design

SeltColumnw IWth
Propertis

Select All Other ColumnsI
Used For NS-1. NS-2. I

EW-1. SW

Double 0lick Right

Mouse Key To End
~~sgns

eleCpyin DecodiFgors

Selet Sond For/

Structural Plan*

Lateral Analysis Use Lateral
Resistmce Design

Select NS-1 I

Analysis

Units: Feet & Kips
SUse Actual Properties
C0 DL=Deck÷Self Weight

V V
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Wind Lateral Analysis

Laterl AnaysisConnectnrity

1@6 Hinae

Repeat For All

Supports

Lateral Resistance
Verify All Rigid M6

Conneasons IL 1~__.......___... ....

A eAll Correct--- • r ,~i --. • •"I • • -.

Wiand Load Options
Wind Direction: South
When 2 Wind Loads: Max. Suction
Wind Load: GCPI = 0

Flexible Diaphragm
i Simple Beam Model

Rigid Horizontal Diaphragm
Calculations

File Name: Rigidouttct
0 Consider Perpendicular Wall...

View ~- Lmad - .VL

.. . _ . .. .

Analdysis File Name: Optional

Yes. The Loads & Connlctiviy
Am Carr"

View Shear. Moment. Deflelion
& Reaction Diagrams

View Output Print Data

0 Rigid Diaphragmo1 All Other
0I Print To File

Execute Notepad
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Wind L•t• Analysis

Page Setup

Left Margin: 0 5 in
Right Margin: 0.0 in

Print File

Exit Note1;d
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Wind Lateral Analysis

1 24.0 ' 24.0

W 12x 22 N 12x22 12x22

w-22.00 w-22.o0 a-22.00 -lexibTe

WU:846 4 A GAS 6.4 {28.0
1=156.00 =156.00 1=156.00

WO 48 
W 81 418 

W8 € 48W8 
-48 T

W. 0 w, .00 w .00 .0 00
A-i .10 A-i .10 A-i .10 A-1 .10 14.0

I1I .00 1-i .00 1-1 .00 i.1 .00

W 14 x 48 W 14x4 W 14x448
woo. w-4400 .4I0

0 00w w 0'0 - - 14.0
ro er ti ( ) (2 ),0 E , i E-2900D

= 8 1485.00 W=5848.1 0 D W8T41=485.00 N 1
WS 4 W. 48 W 0 4. #004
A-I .10 Awl .10 Aai .10 A-i .10 14.0

E- E- EI2E
Ii .00 1.1 .00 1-1 .00 11 A

Properties: w (0). A (mn2). E (ksi), (n4)

I2 4

24.0 - 24.0 - 24.0- -xile

2.10 S -0.04 -0.04 -0.04

14.0

4.1 • r • ,• 
•t.."•- 

• •Rigid }..14.0

14.04-4C

/ --\ 
--

L 0 .

1.00 Wind (kif) -- NS-1 -- ;. 32%
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Wind Latiera Analyais

( 1 24.0 L224.0 24.0--Z

58 2.76 2.76 l.b8

0.06 0.06 0.06 :- ,.:Mle

- 14.0
21 •7 1.5 12 1.02 9 17 12? 87 !

14.0

//

1.06 Superimposed .;ecd (kif)

2 3

024.0 24.0 n324.0 ---01l6 o 06

0.02 0.02 0.02 lexible: I-2 ple

O.0. 7 0. 70.;

7 14.0

0.07~~ 
-.500 -14.0

0. 707 0.7

1.0

1.00 Dead (kit)
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Wind Lateral Analysis

W. oc4C- X

1.7C 2.1C Z 2. 4C

1 gm i we1 94!eO.H - - - -0 6R- -

36.1 SC 43.1 1C 41. rC 42.1C

37 2C 43 42. .6c 42 XC

ToM Combied Load -- Axal (k)

tCe16d,.S r 0.07

1.27 v.0? ,.28 0.51 1.716. 1 15 0.37 3,0o0.- 3 19.27 0.9 072 zx.

.2.7 1.70 0.73 2.00

12. 1.700 0.73 2.

9.g41 g 2.11 2 4. 96

T1

0.93 2.22 2.11 3.31

0.23 2.92 2.11 3.31

TotaI Combinod Load - Shear (k)

0.16 49 0.,,.,1 3.24 1.58 __2t 17 .91 _._.

0.22 2. 36 "' 9 1.23 "- -3 1.70 m 4 ,0 3 9

4 .9 5' 3 .8 0 5 .7 8 2 -0

9,41 2.14 3.22 4."1

13,87 eý3 .o9 o.66 11.97

S.22 ..-- : 005- '17. .
- 1 8.•96

8.77

6.53 21 046' -4. 7 81 2 3.2 0

127 10,231 7.391 11 60

")fQI Comb~nea LOGO -- omeft t(101)
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Wind Lateral Analysis

Total Combinea Load -- Deflection

1.65 2,76 2.76 '

______ 1__________ 0.04 "n J,i n ":k ,14,

1 1.3313 .33 112 1.07 1.o

0.700.7R 0.7R

0.93 292 2.11 3.31

37.42 43.8 42.46 42.73

Total Combined Load -- Loads & Reactions (k)
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Wind Lateral Analysis

Project Office Building - Scheme A

Location : kadford AAP

Time Ned Feb 26, 1992 3:56 PN

* * ** Rigid Horizontal Diaphra•m Calculations *

Center of Rigidity

Name h I Av Deflection Rigidity R/ x R*x

(ft) (ft^4) (ft^2) (in) sum(R) (ft)

-S-i 14.0 0 0 0.101 9.917 32.48% 0.8 8.264

NS-2 14.0 0 0 0.101 9.917 32.468 48.8 484.294

NS-3 14.0 0 0 0.093 10.697 35.04% 84.8 907.432

Sum 30.531 1399.991

Centroid from lower left - sum(R*x)/aum(R) : 45.85 ft

Maximum dimension . 85.67 ft

Eccentricity (a) - centroid-(max dJmenaion)/2 : 3.02 ft

e min - O.05*max. dimension . 4.28 ft

Eccentricity (a) used for torsional analysis : 3.02 ft
e min considered only for seismic analysis.

Name h I Av Deflection Ri;idity RI x Rex

(ft) (ft^4) (ft^2) ,in) suR(R) (ft)
--- -- -- -- -- -- -- -- --------------------------------._... . ... --- -- . ...---------

LW-1 14.0 0 0 0.078 12.733 50.00b 72.8 )31.750

EW-2 14.0 0 0 0.078 12.793 50.00% 0.8 10.661
-- . -- - - - - -.----------------------------. ------------------.-- °---

Sum 2!.586 i42.411

Centroid from lower left - sum(R*x)/aum(R) : 36.83 ft

Maximum dimension . 73.67 ft

Eccentricity (a) - centroid-(max dimenaion)/2 0.00 ft

a mmn - 0.05*maz. dimension : 3.68 ft

Eccentricity (e) used for torsional analysis : 0.00 ft

a mn considered only for seismic analysis.

Assumptions usedt

Deflections calculated by applying a 1 kip load.

Nam h Rigidity dx R*dx R*dz*dx R*di/

(ft) (ft) sum(R*dz*dz)

NS-i 14.0 9.917 45.0 446.487 20101.310 0.00641

NS-2 14.0 9.917 3.0 29.543 88.007 0.00042

NS-3 14.0 10.697 39.0 416.944 16252.029 0.00599

LW-1 14.0 12.793 36.0 460.545 16579.613 0.00662

EW-2 14.0 12.793 36.0 460.545 16579.613 0.00662

sum 69600.573

Shear distribution : Fv- V*R/sum(R)

Torsional moment : Mt - Vee

Torsional component : Ft - MteRedx/sum(R*dzxdz)

Total shear to element: Ftotal - Fv + Ft

147



148



Seismic Loads

U.e Loads & Desgn I
Tool Palesj

Load Combination Use_ Load
D ÷E Combinatiol

Set Faclrs

Dead: 1.0
Seismic. I 0

ft _ bG I-I.:• d ,Ol,,v,

. Highlight D4E 1

Loads Review Cte Seled Latmral Foroc
Resiing System As C.3.a.

-J*

View D Sesigal PBase -

PlotS Ct=0.035 For Steel MomentSResisting Frames.....................

Spenm(ZCiRC)

14

Vew O esign Base _ ' ... . ..... " ...
Shesar Coefficient

SSpewmm (ZC/Rw) ,,
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Seismic Loads

Calculate Seismic View Spectral i Print Screen
Loads Plats

Close Spectral Plots
Dialog Window

Calculate

Review Plani
Structural Irregularities

Review Vertical 1
Structural Irregularities

aI

(1) Ct=0.035 For Steel Mon ent
Resisting Frames

Estimated Self Weight 45 plf j' i'
Column Self Weight

i Estimated Self Weight 45 plf

Center Of Mass
File Name: Centrnass.txt

Seismic
Yes. All The Loads Have Been

Applied To The Structure
And The Correct Load
Combination Selected

View Output Print Data

j Seismic
SCenter Of Mass

Q All Other-I Print To File
Execute Notepad
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Seismic Loads

• ~y.

Page Setup

Left Margin: 0.5 in
Right Margin: 010 in

Print File

Ei Notepad
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Seismic Loads
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Seismic Loads

0.413 Zone ZA Z=0.150,
0.40 . . .. .\ . . . . ... . . . .... Soig Factor S3 ' S-1.5 '

I C=1.25.5/(7-.2/3),

0.,0 - ------ - -- - . . .. . . .... . ....

0.9A
C20 0. 4 00.0

0.05. . . . - - -.-.. . . - -.. . . .. - - - -

0.05 - - -- -- ---- -------- ------- -- -------- C=1 .2505A(TA213Y--- -- -- -- -- -- -- -- -Cmin-b.0750tw-0.ASO

ZC/Rw

0.0 1 . . .J . . . .. . . . .. . . . . . . . . .. . . .. .. . . .- -- - - - - - -- - - -- - - -

0.93*

"0•.o 1.4 J.8 .2 -- .6 2.0 24. 2.8 3 2 3.6 4 0

T (geconas)

,eion 8096 Shear Coefficient S .ectrurn

'[ '•' ' hn : 28.0 15'3



Seismic Load.

Project Office Buildinq - scheme A
Location Radford AAN

Seismic Code: Th 5-809-10 1991

Time : Sun Jan 26, 1992 1:40 PM

*****ettt**t*****t***t*.... Seiasic Analysias ........................***

3. Upper Roof . 194.9 k

2. Second Floor/Lower Roof . 686.9 k

Total BuildLnq Weiqht (W) 8 881.7 k

*e e* N - S and E - . .......t****t

Zone: 2A: Z - 0.150
Importance Cateqory: IV: I - 1.00
Soil Factor: S3: S - 1.5

Systom: C3a: Rw - 6
Ct - 0.035
hn - 29.0 ft

T - Ct*hn^3/4 - 0.43 sec
C - 1.25S*/T'2/3 - 3.79 > 2.75
C - 2.75

C/RW - 0.458 > 0.075

w - 881.7 k

V - Z*I*C*V/Rw
----------------------------- 4

I V - 60.6 k
-------------------

T < P I sec
-------------------

, €" -0.0 k
4----------------------------

-----------------------------+

I v-rt - 60.6 k I

-----------------------------+

Floor to weh/ sum(F)

Level h Floor h w sum(w) w*h sum(weh) F V

(ft) (ft) (k) (k) (kft) (kW (k)

Ft - 0.0

3 28.0 195 5457 0.362 21.9
14.0 195 21.9

2 14.0 687 9616 0.638 38.7

14.0 882 60.6

1 0.0

SU8 082 15073 1.000 60.6

Floor to su(fr) Ft+gum(F)/

Level h Floor h w aum(w) V OTh sum(OTH) sum(w)
(ft) (ft) (k) (k) (k) (kft) (kft)

3 28.0 195

14.0 195 21.9 "07 • .113

2 14.0 687 307

14.0 882 60.6 849 .. 069
1 0.0 1156

Sum 882 1156
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Seismic Loads

Project office Building - scheme A

Location : Radford AAP
Time sun Jan 26, 1992 1:40 PM

* ***..*****.***.***********...* Center Of Mass * . ..**..**********. ********

-------------------------------------------------

Upper Roof -- 28.00 ft

------ ----------------------------------------------------------------

Name Weight NS :$SSWeiqht EW EW*Weiqht

(k) (ft) (kft) (ft) (kft)
----- -----------------------------------------------------------------

Exterior Nll 36.9 36.8 1358.9 0.8 30.7

Exterior wall 24.6 0.8 20.5 24.8 610.8

Exterior Wall 36.9 36.8 1358.9 48.8 1901.6

Exterior Wall 24.6 72.8 1791.4 24.0 610.8

Upper Roof 49.8 36.8 1833.1 24.8 1235.9

Beam Self Weight 18.4 36.8 676.3 24.8 455.9

Column Self Weight 3.8 36.8 139.2 24.8 93.9

------ ----------------------------------------------------------------

Sum 194.9 7178.2 4839.6

N-S Center Of Mass: 36.83 ft

E-W Center Of Mass: 24.83 ft

------ -----------------------------------------------------------------

Second rloor/Lower Roof -- 14.00 ft
----- -----------------------------------------------------------------

Nom Weight NS HE*Weight EW r.W-"oLght
(k) (ft) (),.z ) (ft) (kft)

----- -----------------------------------------------------------------

Second rloor 72.9 12.8 933.1 24.8 1809.5

Second Floor bu.i J9.6 :.30.5 28.8 1750.8

Second Floor 72.9 60.8 4432.6 "'4 is0g.i

Lower Roof 123.6 36.8 4554.0 66.8 8263.2

Exterior wall 73.8 36.8 2717.8 0.8 61.5

Exterior Vail 24.6 0.8 20.5 24.8 610.8

Exterior "all 36.9 36.8 1358.9 48.8 1001.6

Exterior mail 24.6 72.8 1791.4 24.8 610.8

Parapet 9.9 0.8 8.3 66.8 662.1

parapet 19.8 36.8 729.8 84.8 1600.9

Parapet 9.9 72.8 721.6 66.8 662.1

Beam Self Weight 24.8 36.8 914.9 36.2 899.9

Column Self Weight 5.7 36.8 200.8 36.2 205.4

Exterior Wall 43.0 0.8 35.9 42.8 1843.6

Exterior all 36.9 36.8 1358.9 84.8 3129.7

Exterior mail 43.0 72.8 3134.9 42.8 1843.6

Column Self Weight 3.8 36.8 139.2 24.0 93.9

Sum 686.9 25299.0 27738.8

N-S Center Of Maas: 36.83 ft

E-W Center Of Ma4s0 40.39 ft
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Seismi'c Lateral Analysis

Use Loads & Design
Tool Iaee

Load Combination Use Load
D * E Combination

Set Famom

Dead: 10
Seismic- 1.0

OK Button To Close
Dialog Window

_ Highlight DIE
In List

Define Member See Vfid Lalwal

Selea Second Floorl j
Lower Roof komon in

Snrudcural Plane

LateLtera

Select NS-1 l

Y

Analysis

Units: Feet & Kips
G) Use Actual Propemes
0 DL=Deck÷Self Weight

I
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Draw Structure

Draw UprDraw Surface 1 eetrHadle OnRoof I raming In BayA1-B2 Grid L2ne A1-A2

Select Handle On
Grid UneB 11-12

Double ClIck Right I
Momr Key To End

Defining Area

SSurface Element 1

Copy Beams &
One-Way Surface

To Other Bays

Point Beamns

SSelect One-Way 1
SuracefDouble Click Right1

Mouses Key To End
Selecting Structurej

Location All As

The Base Poilt

Paste Structure

Gid Locations
,Oc l -.I.A3. MN_

Double Click Right
Morn Key To End
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Seismic Lateral Analysis

View-output I Scrolloutput

Page Setup

Left Margin: 0.5 in
Right Margin: 0.0 in

Print File
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Selamic Latral Analysms
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Seismic Lateral Analysis

(4

24.0- 24.0 -24.0

W 12 x 22 N 12 x 22 W 12 x 22

w2.0w=22.00 Iw-22.00 ___ _ie

• [-2900 M E-29000 •"E-2900
1 156.00 1-156.00 1=156.00

-1 OA=1 .10 14.0
1 00 =1 .00

45.00 -. -4.0' W. 8.0-_ _ )

14.6 £0 R-iLO ,- l L -4.0

Awl t.10 A-1 ..10 A-ll.10 xl .10 14.0

E.,z o E.- E., E

11 .01= .00 1=1mI (kit 1-- NSl - 2

I=161

w-4&00 W"60 w.00 0

I- A A-4o R1O- -4-44.o0-•

, 00! , 0

6 .3 W.) 00 . 00 . 0,

Aul 10 =1 .0 A .10A-1.10 14.0

1-1 00IR.011 .0I=it 4..0

-46 - - -, -- / \ -• - - --"~

Z2 _P4Z &-L
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Seismic Lateral Analysis

L 2 4

24.0 24.0----

1382.ý6 2. 6

0 0 0 -exible:

14.0
2f 1.25 Q 12 1.02 91 1.25 87

14.0

.00 Superirnised NO ,.i'

1F2 n3
2-4.0 24.0 2.

.7 0. 7 O. '7

14.0
1.8

.0 050.07 i6gid- -14

0.70.7 0.7 0.57

t4.0

1.00 Dead (klf)
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Seismic Lateral Analysis

,~S 4jc3C :' 4", " .• 23:•" .,

2.! 4C 5..1 i c 5.; 5c 4

5. 47 IC 4,.5 .46.

35. ,SC 47 10C 47. ,c

Z• ~47 LICL ,

"rotWl Combined Load -- Axial (k)

0.22 0.17 0.08

1.12 0.25 0.74 22 3.9- 0.31 0.79 1.26 2.0i 0.40 3.88 36 2.44

1.12 3.02 2.03 2.44

I 17 3.02 2.03 2.44

9, 12 5 .1 955.1 An.413.6 --. ui 3.

.14. 116 1•
3.565 5.29 5.9¶j

3.56 1 5.29 5.9

Total Cormalked Logad- ShWor (k)

4. It 8 i 05 105J .35 5.93 2.64 -5.51 4.63 079
4.81 3 -. 51 1, 53 5.92 I 50

8.10 9.32 11.05 6.96

12.02 1,24 3.9 I,57

"' 3.4 4 u.36 4.55 1, 3.12 10.10
3 41t 21.65 20.01 34.89 .36.84

8.454.15 .24 55.58 12 52.85 43

25.64 42.7537.01 41 9g-o

12.82 20.9.8

lotol Combring Lboo -- '0omwat (kit)
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Seismic Lateral Analysis

Total Combined Load -- Deflecti,)n

1.65 2.76 2.76 1.65

F'60.08 0.08 0.0 oo

[i7 0.17 Oil 0i7

2'3 1.33 '2 1.07 1 1.33

14.694

0.7 0. 7 0.57 0.7

"3.65 6.11 5.29 5.99

35.72 47.63 44.67 47.43

Total Combined Lood -- Loads & Reactions (k)
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Seismic Lateral Analysis

Project Office Buildinq - Scheme A
Location : Radford AAP

Seismic Code, T" 5-809-10 1991
Time Sun Jan 26, 1992 1:43 PM

.....t**- Seismic Lateral Resistance Locations ........ ...

NS-1 -- F, 32%

Floor to sum(F)
Level h Floor h F V OTH sum(OTM)

(ftl (ft) Wk (k) (kft) (kft)

-- -- - -- - -- -- - -- - -- -- - -- - ----------... . . .. . . . .. . . . .. . . ---

3 28.0 21.9
14.0 21.9 307

2 14.0 38.7 307

14.0 60.6 849

1 0.0 1156

Sum 60.6 1156

NS-2 -- F, 32%

Floor to sum(F)

Level h Floor h F V OTH sum(OTM)
(ft) (ft) (k) Mk (kft) (kft)

3 28.0 21.9
14.0 21.9 307

2 14.0 38.7 307
14.0 60.6 849

1 0.0 1156

Sun 60.6 1156

N8-3 -- F, 35%

Floor to sumir)
Level h Floor h F V OTH sumf(OTMH

(ft) (ft) (k) (k) (kft) (kft)

2 14.0 38.7
14.0 38.7 541

1 0.0 541

Sum 38.7 541
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Quantity Take-Off Philosophy

3 Considerations

1. One typical interior bay (exterior side bay, comer bay)

2 bay.
by

2 baps

2. One typical floor level and roo' !evw1

3. The entire building structral ystein

Eslmdts weigts are not used
for quantit fta-off.

Element. designe by Excel
lex ware used

Use Modify Design and Copy Design
to manualy enter element sizes

Calculated square footage
can be overridden
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Quantity Take-Off

Use Loads & Design
Tool Palft I

Select Second Filorod
Lower Roof Horzontal

Sructural Plane

Design All Elements Design__Surface
To Include In Design rn

Quantity Take-Off

Select A Surface Element
On The Second Floor

Dsign

Mal..aw. Steel
Descrption: MU Dk 2.-20gaINI.Wr 2.5"
Weight 1.99 psf
Concre"t Weight 145.0 pd
Concrete Weight 42.0 psf
Depth: 4.5 in

use Copy Design

Select Surface With

tAll Other Surface
Elements On The

Second Floor

Double Click Right
Mouse Key To End
Copying Designs

Design Beamp
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Quantity Take-Off

Design All Elements Design Beam Select Third Point
To Indude In Elements Beam With Proper""

Quantity Take-Off

Select All Other Third
* Point Beamr

Double Click Right
i Mouse Key To End

! Copying Designs

I-

b aleo Girder i
With Pperties

Select All Other 1
Girders

Double Click Right I
Mouse Key To End
Copying Designs

Design Column ue copy Design

Select Interior Column I
With Proerties,

Interior Column

Double Click Right
Mouse Key To End
Copying Designs

1
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Quantity Take-Off

Design All Elements Delete Designed
To Indude In Elements Not To Use Modify Design

Quantity Take-Off Include In Take-off

Select Beam
C4-14

Wi

Delete

Repeat For AJl
Elements Supporting

Lower Roof

0Ovemde Calculat2d
Square Footage

NS. 72'
S EVV: 4a,

Pge Setu

Lft Margin: 0.5 in
R~igh'tM1rgin: 0.0 in

W

; Print File
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Ouantity Take-Off
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Quantity Take-Off

Project : Office Building - Scheme A

Location Radford AAP
Time : Sun Jan 26, 1992 1:57 PM -

* ~*...*~ **.* Quantity Take-off *~ ..........

Second rloor/Lower Roof

Plan Area: 72.0 ft x 48.0 ft: 3456.0 sqft

STlrL: Narrowly Spaced Elements

Weiqht/ Total

Description Length Weight Element No. Weight

(ft) (plf) (lbs) (lbs)

24.0 0.0 0.0 24 0

Sum 0

Total Weight : 0.0 tons
Weight Per Square Foot : 0.0 paf

STEEL: Widely Spaced Elements

Weiqht/ Total
Description Lengtn Weight Element No. Weiqht

(ft. (plf) (lbs) (lbs)

* 14 x 40 24.0 48.0 1152.0 10 1520

18.0 0.0 0.0 4 0

* 21 z 6b 24.0 68.0 1632.0 4 6523

* 16 a 40 24.0 4).u 9io.0 15 14400

24.0 0.0 0.0 3 0

Sum 32446

Total Weight : 16.2 tons

Weight Per Square Foot : 9.4 paf

STEEL: Surface Elements

Total Conc Conc Total Weight

Description Depth Area Weight Weight Weight Conc
(in) (sqft) (pof) (pcf) (psf) (lba) (lb.)

MtL Dk 20-20qa/NLUT 2.51 4.5 2080 2.0 145.0 42.0 5731 120960

Mtl Dk 21-20qa/NLWT 2.5. 4.5 384 2.0 145.0 42.0 764 16126
0.0 2592 0.0 0.0 0.0 0 0

Sun 6495 137036

Concrete Cubic Yards : 35.0
Total Weight : 3.2 tons
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Quantity Take-Off

STflL Column Elements

W*LqhtI Total

Demcription Lenqth weight Element No. Weight

(ft) (plf) (lbs) (lbs)

W a x 48 14.0 48.0 672.0 10 i720

W 8 x 28 14.0 28.0 392.0 2 784

14.0 0.0 0.0 6 0
---- -------------------------------------------------------------------

Sun 7504

Total Ueight 3.9 tons

Weight Per Square, Foot 2.2 paf
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Concludina Remarks

Schemes A, B and C were developed to permit exploration and instruction of the broadest possible range of
CASM capabilities. The schemes should not be viewed as completely logical structural framing solutions to
the given design parameters, nor as necessarily economical. Each of the three schemes contain a variety
of elements, which if properly combined and interchanged might produce "real* schemes for consideration
at a 35% review.

Examples of unlikely components assembled in schemes A, B and C include: (1) concrete as a decking for
the low roof, (2) custom made busses for the low roof framing, (3) prefabricated limestone wall panels mixed
with cast-in-place concrete shear walls, and (4) non-composite steel beam framing for the second floor.

A logical steel framed beam/column solution for "real" consideration would include open web steel joists
spanning 48 feet for the upper roof to eliminate a central column in the second floor space. The lower roof
would be framed with 36 foot span open web steel joists (without inclusion of custom trusses) as in scheme
B. Both roofs would be sheathed with a metal roof deck without concrete and both would become flexible
diaphragms. The second floor would be framed with composite steel beams as in scheme B and remain a
rigid diaphragm. Two lateral load resistance system options could be compared. One scheme could include
a moment resistant frame approach similar to scheme A, while a second approach oight incorporate trussing
similar to scheme B. The non-loadbearng exterior envelope is open to a variety of possibilties. The
Architects wil likely dictate the aesthetic expression. The foundation system would be a combination of
isolated and linear spread footings.

,AI Vtird logic solution would be a masonry bearing won syem to support the sieel open-web joist roof
planes described above. The second floor plane might be constructed of pre-cast pre-stressed hollow cored
planks, which would also bear on the wafl and a central steel girder line. Some of these wails could become
shear walls for lateral load resistance. Thus the exterior envelope and the interior partition provide a structural
function, eliminMing costly moment connections and columns within the exterior wall layout Footings are
now all linear spread footings with only one isolated footing.

It Is unlikely that a reinforced concrete frame would present an economical solution for a 1-2 story office
building.

The structural engineers that become proficient with the use of CASM will be able to explore many other
ideas to arrive at the most structurally efficient and economical solution for this hypothetical project.

175



Concluding Remarks

.0 
O 0

,-~o 8.- -. o - -..

24.0 24.0 1~2 _____________ -2,
Typical
Lateral Corn 

_I____2__4_Resistence 24.0 s Car Joistr 4 o.c. 24.0I -
Locations r" '- ____

24.0 24.0 1

I Upper Roof
' Second Floor Lower Roof

Typical Lateral
Resistance Locations

Scheme 1: Moment connections for lateral load "' Brick "erneet
resistance 1" Rigid Insulation

Scheme 2: Trussing for lateral load resistance ',' 3 5/8" Metal Studs

0 1/2" Dry Wall
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Concluding Remarks

24240" --- .0 -24.0
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